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Chapter 1. Introduction and Methods

INTRODUCTION

In June 1994, Dempsey Construction Corporation (DCC) of Mammoth Lakes,
California, compieted preparation of a Deer Herd Monitoring Plan (DHMP) (Raedeke
Associates 1994) for the proposed Snowcreek Ski Area (SSA). The Final Environmental
Impact Statement (FEIS) for the SSA specified that the DHMP be developed in order to
assess the effectiveness of mitigation measures designed to minimize impacts of the SSA
on migratory mule deer, and to determine the overall effect of the SSA development on
the Round Valley deer herd, formerly kniown as the Sherwin Grade and Buttermilk deer
herds.

The SSA is located immediately south of the Town of Mammoth Lakes (TML) on
approximately 3,100 acres of public land managed by the U.S. Forest Service (USFS).
The proposed ski area and surrounding vicinity is regarded as important transition range
for mule deer (Odocoileus hemionus hemionus) from the Round Valley herd, which
migrate through the area during annual spring and fall migrations.

Over the past decade, the California Department of Fish and Game (CDFG) has
been collecting data on the Round Valley deer population with emphasis on factors
affecting population size and trend and habitat use relationships. During the same period,
DCC has collected site-specific data on the timing and locations of deer use patterns in the
proposed SSA permit area and surrounding vicinity, The DHMP was designed to expand
on this existing information and to furnish data required by the SSA-FEIS for the analysis
of potential impacts to migratory mule deer (Raedeke Associates 1994).

This report summarizes field studies completed by DCC during the 1995 spring
and fall migrations. Specific objectives of the spring work were to: 1) determine, through
the use of radio telemetry and infrared sensor equipment, the amount, timing, and specific
locations of migratory deer use in the SSA permit area and surrounding vicinity; 2)
estimate deer population size on the Sherwin Holding Area (SHA) from mark-recapture
techniques; 3) develop a “sightablity index™ {o estimate the number of deer in the holding
area based on the number of deer observed during a given census; 4) determine patternis of
diurnal habitat use by radio-collared deer on the SHA, SSA permit area, and surrounding
lands; and 5) delineate specific migratory routes over the Sierra Crest used by individual
radio-collared deer. Objectives of the fall work were to determine the timing and intensity
of fall migration through the SSA permit area and the specific locations of deer migration
routes.
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PERMIT ARFA

The proposed Snowcreek Ski Area, hereafter designated the permit area, is
situated within the TML in Sections 2, 3, 9-15, 23, and 24 of T. 4 S, R. 27 E,, in the
Mammoth Ranger District, Inyo National Forest, California (Figure 1-1). It comprises
approximately 3,100 acres (1,226 hectares) of steep, generally north-facing, mountainous
terrain at elevations ranging from 2,490 to 3,663 meters (m). The site is bordered on the
southwest by the Sherwin crest, which includes Pyramid Peak, Red Peak, and Fingers
Peak; on the east by the Sherwin Creek drainage; and on the north by the U.S. Forest
Service Mammoth meadows and the Dempsey Construction Corporation’s Snowcreek
development (SSA-Master Development Plan (SSA-MDP, pages 2-1 to 2-4).

Vegetation within the proposed permit area is comprised of eight major plant
communities including: barren or fellfield, whitebark pine, mixed conifer, mixed brush,
quaking aspen, riparian, wetland, possible wetland, and late-seral mixed conifer (old
growth). A complete description of these plant communities and their locations within the
project area was provided in the FEIS (page III 17-20) and the SSA-MDP (Page 2-15).

METHODS

Section 2.0 of the Draft Deer Herd Monitoring Plan (Raedeke Associates 1994)
described specific tasks that would be used to achieve the objectives outlined above.
These tasks are to be conducted in different stages, related to development of the SSA.
The following sections describe the methodologies used to complete specific tasks
performed during 1995 spring and fall preconstruction surveys.

Radio-telemetry Studies
Radie-tracking of Deer

Ground based radio-tracking of radio-coltared deer was accomplished by a non-
triangulation method or “homing-in” on the animal (Raedeke Associates 1994). Initial
relocations were made from a vehicle equipped with a Telonics® TR-2 receiver and an
attached programy/scanner (TS-1) and a truck-mounted, omni-directional antenna. A
hand-held directional antenna was then used to determine the general direction of the
collared deer. The precise location of the deer was determined by using a spotting scope
from a vehicle or moving toward the signal until the deer was visually located.

Individual deer were relocated an average of 3 times/week (range 1-5 times/week)
during daylight hours. To maintain independence between successive relocations, an
individual deer was never located more than once per day (Dunn and Gipson 1977).
Activity, cover type, aspect, elevation, and association with other animals was recorded
for each radio-location. All deer relocations were plotted in the field on U.S. Geological
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Survey 7.5 minute topographic maps and the Universal Transverse Mecator (UTM)
coordinates for the positions were recorded to the nearest 50 meters.

We used the program CALHOME (Kie et al. 1994) to estimate home-range sizes
of radio-collared deer. Program CALHOME performs utilization, distribution, or home-
range estimates based on data sets consisting of X and Y coordinates for successive
locations of a single animal. CALHOME provides home-range estimates using several
different methods. For comparative purpose, we selected the minimum convex polygon
(MCP) (Mohr 1947) and the adaptive kernel (ADK) (Worton 1989) methods. Because
CALHOME is limited to 500 data points, we pooled data for all individuals to estimate
monthly composite home-ranges on the SHA (Andelt and Andelt 1981, Jenkins and
Starkey 1984). Areas of concentrated deer use within monthly composite home-ranges
were defined as core areas (Samuel et al. 1985). Core areas were identified as the largest
areas within the composite home range where observed use (based on ADK values)
exceeded a uniform distribution (Samuel and Green 1988).

Major migration routes between winter and summer ranges were ascertained by
tracking radioed deer closely once they departed the winter range. The locations of these
routes were mapped on U.S. Geological Survey 7.5 minute maps and the proportions of
radio-collared deer using each route was recorded. If a deer’s migration route over the
Sterra Crest could not be determined directly, the route was reconstructed using
information from other aspects of the deer’s life history, such as where it delayed
migration and where it summered on the west slope of the Sierra. The summer range
locations of radio-collared deer were determined by CDFG from a fixed-wing aircraft
during September 1995,

Holding Area Studies

Deer Count Surveys

Deer were counted once weekly from a slow moving vehicle along a fixed route
located on dirt roads within the SHA (Figure 1-2). Observations were made from both ad)
sides of the vehicle, by 2 observers using 10 x 50 binoculars. All counts began as soon a - Qb
light was sufficient to discern deer; this ranged from 0530-in April t6 0510 in June.  ~
Distance to observed groups of deer ranged from approximately 25 to 2,000 m. Data
recorded included group size, group composition, number of marked deer, vegetation
type, slope, aspect, activity, and time. In addition, the UTM X and Y coordinates were
recorded for the location of each group. The presence of man-made physical features
(e.g., roads, fencelines, borrow pits) and natural Jandscape markers (e.g., rock piles, tree
stands, abrupt changes in topography) were used as reference points when determining
deer locatioris.

We estimated population size (N) for each deer count survey using Chapman’s
(1951) modification of the Petersen-Lincoln estimator: N; = (n, + 1)(m; +1)/m; +1) - 1, and
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variance (var) of N, = (n, + 1)(n; +1)(n, - m)(n; - m)/(my + 1Y4(my; + 2), where 1, is the total
number of radio-collared deer available on the SHA, 1 is total number of animals

observed, and m, is total number of radio-collared deer observed on surveyi. Critical
assumptions of this mark-resighting method were: 1) marked animals were randomly
distributed throughout the population; 2) the probability of sighting marked and unmarked
animals was the same; 3) catchability was the same in marked and unmarked animals; 4)

each animal had an identical, but independent probability of being resighted; 5) the number

of marked animals in the population was known and therefore, all markers that were lost

were accounted; and 6) there was no immigration, emigration, recruitment or mortality <)
(Davis and Winstead 1980). Accuracy was evaluated by comparing our Petersen-Lincoln ‘
estimates (N) with CDFG winter population estimates.

We first estimated population size (N) for each survey based on the total number
radio-collared deer available (n;) on the SHA and the total number of marked animals
observed (m;). To determine if collar color affected observability, we then calculated
population estimates for each survey using only adult females marked with yellow, yellow-
green, and white radio-collars. Raedeke Associates (1994) suggested that mark-resighting
could be a reliable method of estimating deer population size on the SHA. Therefore, we
used radio-collared deer to determine the sightability of deer during our weekly surveys,
This information will be used to develop an index to predict deer sightability on the SHA
during Phase ITI of the DHMP.

Habitat Use Studies

Proportional use of habitat parameters on the SHA was determined from deer
clusters observed during weekly deer count surveys and from pooled relocation data
obtained for all radio-collared animals during the 1995 spring migration. Chi-square
Goodness-of-fit tests were used to determine whether deer use on the SHA was similar to
expected use. Boniferroni confidence intervals (Neu et al. 1974, Marcum and
Loftsgaarden 1980, Byers et al. 1984) were used to determine which habitats in the SHA

deviated from expected use. We set the level of statistical significance at an alpha level =
0,05,

Migration Corridor Counts

Infrared Sensor Equipment

Trailmaster 1500 units (Goodson and Assoc., Lenexa, KS) were used to determine
the amount, timing and specific locations of deer migration through Solitude Canyon. The
Trailmaster 1500 operates with an invisible infrared light beam that automatically records
an event each time the infrared beam is broken. Each event is stored by date and by time
(to-the-minute) and can be instantly recalled. By positioning the beam at a certain height
and setting the length of time that the beam of light is broken, the Trailmaster can be used
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to monitor the activities of deer, as opposed to other wildlife species.

Ten Trailmaster counting stations were established at Solitude Pass (10,300 meters
elevation) during spring 1995 surveys. Each station consisted of two units, a transmitter
and a receiver, both of which were fastened to 5 x 6.5 centimeter (cm) posts. The units
were spaced approximately 19 m apart, with the infrared beam aligned at 60 cm above
ground. The 10 stations were oriented back-to-back in a continuous straight fine that
spanned the entire width of Solitude Pass,

Severe weather conditions (e.g., high winds and drifting snow) at Solitude Pass
during spring 1995 made it difficult to maintain the Trailmaster units in continuous
working condition. Therefore, prior to 1995 fall migration, we moved Trailmaster units
from Solitude Pass to a more protected, lower elevation area of Solitude Canyon (8,900 m
elevation). A total of 8 Trailmaster counting stations were established along heavily used
deer trails in the canyon. Trailmaster units were fastened to wooden posts and the
infrared beam aligned to cross the deer trail at 60 ¢m above ground.

We used Trailmaster event data to determine the timing and intensity of seasonal
migrations through the SSA permit area. Julian date was used to determine the mean date
of deer crossing over Solitude Pass during the spring and fall migrations. Analysis of
variance (ANOVA) was used to test for differences among years in mean crossing dates of
deer over Solitude Pass. Differences were considered significant at an alpha level of <
0.05.

Deer Fatalities

All deer fatalities encountered by DCC field personnel during the course of deer
herd monitoring studies were recorded and analyzed. Protocol and field forms for
necropsy and data collection procedures were developed by CDFG. The following
information was recorded for each deer fatality: sex, age, identification number, cause of
death, and UTM location. In addition, the following carcass measurements were
recorded: estimated weight, neck girth, chest girth, hindfoot length, and animal condition.
Following these measurements, the kidneys, reproductive tracts, two first incisors, and
femurs were collected for transfer to CDFG personnel.

Habitat Mapping

Habitats occurring within the SHA were classified according to the Wildlife
Habitat Relationships (WHR) System (Mayer and Laudenslayer 1988). Color aerial
photographs (1:24,000 scale) provided by the U.S. Forest Service, Mammoth Ranger
District, were used to make determinations on appropriate habitat classification. Habitats

were then delineated on a 7.5 minute series topographic map and their boundaries verified
in the field.
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Weather Data

Daily weather data (maximum and minimum temperatures and precipitation) was
provided by the U.S. Forest Service, Mammoth Ranger District.

ORGANIZATION OF THIS REPORT

This report contains the following chapters:
o Chapter 1, “Introduction and Methods”

s  Chapter 2, “Spring Migration,” describes the results of spring 1995 deer migration
surveys and compares these results to data collected by DCC during spring 1993 and
1994,

» Chapter 3. “Summer Range”, describes the results of deer fawning surveys conducted
in the SSA permit area during August 1995,

» Chapter 4, “Fall Migration”, describes the results of fall 1995 deer migration surveys
and compares these results to data collected by DCC during fall 1993 and 1994,

e Chapter 5, “Acknowledgments,” identifies people who contributed to the report.

¢ Chapter 6. “Citations”.
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Chapter 2. Spring Migration

Studies to determine the temporal pattern of spring migration, patterns of deer
distribution and habitat use on the Sherwin holding area and on the proposed Snowcreek
Ski Area, and the locations of migration routes used by radio-collared deer were
conducted between April 25 and July 7, 1995.

The temporal pattern of the 1995 spring migration consisted of three distinct
stages:

L. Stage I was the northward movement of deer between the winter range in Round
Valley and the SHA.

2. Stage II was the holding or delay period of spring migration. This period of ntigration
comprised approximately 9 weeks when deer from the Round Valley herd delayed
migration on the SHA.

3. Stage III was the movement of deer between the SHA and summer ranges Jocated on
the east and west slopes of the Sierra Nevada.

Stage I: Migration Between the Winter Range in Round Valley
and the Sherwin Holding Area

During spring 1995, migration patterns were determined for 106 radio-coilared
deer from the RVWR. Of these 106 deer, 98 migrated north from the RVWR, 7 migrated
south, and 1 remained on RVWR during the sumtner.

Locations of Deer Movements

During spring 1995, deer migration from the RVWR occurred gradually between
late April and early June; the first radio-collared deer was detected moving north of the
Round Valley winter range on April 28. The migration corridor used by deer migrating
north from Round Valley to the SHA followed the base of the eastern slope of the Sierra
Nevada (Figure 2-1). A description of topography, vegetation, and deer use patterns
within this corridor was provided by Taylor (1995).

Stage II: The Sherwin Holding Area
Convict Creek has traditionally been recognized as the eastern boundary of the

SHA (Kucera 1985, USFS 1991, DCC 1993). However, radio-telemetry data from spring
1994 and 1995 indicated that deer delayed migration on the lateral moraines located
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